Recombinant glutathione S-transferase (GST) expressing cells purified by flow cytometry on the basis of a GST-catalyzed intracellular conjugation of glutathione to monochlorobimane.
COS cells transiently expressing glutathione S-transferase (GST) pi, Ya, or Yb1 (human Pi, rat Alpha or Mu, cytosolic classes) were purified by flow cytometry and used in colony-forming assays to show that GST confers cellular resistance to the carcinogen benzo[a]pyrene (+/-)-anti-diol epoxide (anti-BPDE). We developed a sorting technique to viably separate recombinant GST+ cells (20%) from the nonexpressing electroporated population (80%) on the basis of a GST-catalyzed intracellular conjugation of glutathione to the fluorescent labeling reagent monochlorobimane (mClB). The concentration of mClB, length of time cells are exposed to mClB, and activity of the expressed GST isozyme determined the degree to which recombinant GST+ cells fluoresced more intensely than controls. On-line reagent addition ensured that all cells were exposed to 25 microM mClB for 30-35 s during transit before being analyzed for fluorescence intensity and sorted. The apparent Km for mClB of the endogenous COS cell GST-catalyzed intracellular reaction was 88 microM. Stained GST Ya+ or Yb1+ cells catalyzed the conjugation 2 or 5 times more effectively than GST pi+ cells. Enzyme activity in cytosolic fractions prepared from sorted recombinant GST+ cells was 1.8 +/- 0.3-fold greater than that of the control (80 +/- 4 nmol/min/mg protein). Upon a 5-fold purification of GST pi+ cells in the electroporated population, resistance to anti-BPDE in colony-forming assays increased 5 times, from 1.1-fold (unsorted) to 1.5-fold (sorted) (P less than 0.001).